




Diversidad diferencial de esporas de 
Glomeromycota en la rizosfera de Bromeliáceas 
nativas del Parque Nacional Sierra de Las Quijadas 
(San Luis, Argentina) 
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Summary: 'LIIHUHQWLDOGLYHUVLW\ RI*ORPHURP\FRWD LQ UHODWLRQ WR KRVWVSHFLHV LQ WKH UKL]RVSKHUH RI QDWLYH
EURPHOLDGV IURP6LHUUD GH ODV4XLMDGDV1DWLRQDO3DUN 6DQ /XLV$UJHQWLQD$UEXVFXODUP\FRUUKL]DO IXQJL
$0) DUH DVVRFLDWHG ZLWK PRVW RI WKH SODQWV IRUPLQJ DUEXVFXODU P\FRUUKL]DV %URPHOLDFHDH LV DQ
$PHULFDQIDPLO\ OLYLQJIURPWKHWURSLFVWRWHPSHUDWHDQGDULG]RQHV6LHUUDGHODV4XLMDGDVKDVVSHFLHVRI
WHUUHVWULDO%URPHOLDFHDHFRORQL]HGE\$0)ZLWKGLIIHUHQWGHJUHHRIDVVRFLDWLRQ7KHDLPRIWKLVZRUNZDVWR
VWXG\ WKH $0) VSRUH GLYHUVLW\ ULFKQHVV DQG GHQVLW\ LQ WKH UKL]RVSKHULF VRLO RI WKUHH QDWLYH VSHFLHV RI
%URPHOLDFHDHIURP6LHUUDGHODV4XLMDGDV5LFKQHVVDQGGHQVLW\RIVSRUHVGLIIHUHGVLJQLILFDQWO\EHWZHHQWKH
%URPHOLDFHDH VSHFLHV VWXGLHG ZLWK WKH ORZHVW YDOXHV LQ%URPHOLD XUEDQLDQD 0HDQZKLOH'HXWHURFRKQLD
ORQJLSHWDODDQG'\FNLDIORULEXQGDVKRZHGWKHKLJKHVWYDOXHVDQGRQO\GLIIHUHGEHWZHHQWKHPLQULFKQHVVRI
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Resumen: /RVKRQJRVPLFRUUtFLFRVDUEXVFXODUHV+0$IRUPDQFRQODPD\RUtDGHODVSODQWDVDVRFLDFLRQHV
VLPELyWLFDV GHQRPLQDGDV PLFRUUL]DV DUEXVFXODUHV %URPHOLDFHDH HV XQD IDPLOLD DPHULFDQD TXH KDELWD
GHVGHORVWUySLFRVKDVWD]RQDVWHPSODGDV\iULGDV(QHO3DUTXH1DFLRQDO6LHUUDGHODV4XLMDGDV6DQ/XLV







OD HVSHFLHKRVSHGDQWH \ DVX YH]FRQ ORV GLVWLQWRVJUDGRV GHFRORQL]DFLyQ UDGLFDOGHFDGD HVSHFLH TXH
IXHURQGHVFULSWRVHQWUDEDMRVDQWHULRUHV$GHPiVODHVFDVDULTXH]D\GHQVLGDGGHHVSRUDVGH+0$HQ%
XUEDQLDQD SRGUtD GHEHUVH WDQWR D XQ HIHFWR DOHORSiWLFR GH HVWD SODQWD FRPR D VX SDUWLFXODU PRUIRORJtD
UDGLFDO
 






/DV PLFRUUL]DV VRQ DVRFLDFLRQHV VLPELyWLFDV
HVWDEOHFLGDVHQWUHGHWHUPLQDGRVJUXSRVGHKRQJRV\








DEVRUFLyQ GH %U\RSK\WD s.l (Q JHQHUDO HQ HVWDV
VLPELRVLV ORV KRQJRV UHFLEHQ GH ORV KRVSHGDQWHV
FRPSXHVWRV FDUERQDGRV KiELWDW \ GLYHUVLGDG GH
QLFKRV HFROyJLFRV PLHQWUDV TXH OHV HQWUHJDQ D ODV
SODQWDVQXWULHQWHVHVSHFLDOPHQWHODVVXVWDQFLDVSRFR
PyYLOHV RGH EDMDGLVSRQLELOLGDGHQHO VXHOR FRPR
HO IyVIRUR \ HO QLWUyJHQR PLQHUDOHV \ DJXD










IRUPDGDV SRU KRQJRV PLFRUUtFLFRV DUEXVFXODUHV
+0$ WRGRV HOORV UHSUHVHQWDQWHV GH
*ORPHURP\FRWD %UXQGUHWW  3HWHUVRQ et al.,
6PLWK	5HDG
/RV *ORPHURP\FRWD VH FDUDFWHUL]DQ SRU VX
UHSURGXFFLyQ DVH[XDO SRU VHU VLPELRQWHV ELyWURIRV
REOLJDGRV \ SRU IRUPDU0$6L ELHQ ODV HVSRUDVGH
UHVLVWHQFLD MXQWR FRQ HOPLFHOLR H[WUDUDGLFDO \ ORV
IUDJPHQWRVGHUDtFHVFRORQL]DGDVVRQORVSURSiJDORV
TXH SXHGHQ UHLQLFLDU OD FRORQL]DFLyQ GH ORV
KRVSHGDQWHV VRQ VROR ODV HVSRUDV ODV TXH
SHUPDQHFHQ YLDEOHV GXUDQWH ODUJRV SHUtRGRV GH
WLHPSR HQ HO VXHOR FRQVWLWX\HQGR OD PHMRU IXHQWH
GHILQLGD GH LQyFXOR $GHPiV VRQ ORV ~QLFRV
SURSiJDORVGH+0$TXHSXHGHQLGHQWLILFDUVHDQLYHO
HVSHFtILFR FRQ FLHUWR JUDGR GH FHUWH]D 6PLWK 	
5HDG  /D WD[RQRPtD WUDGLFLRQDO GH ORV
*ORPHURP\FRWD SHUPLWH GHOLPLWDUPRUIRHVSHFLHV \
HVWi EDVDGD HQ ODV FDUDFWHUtVWLFDVPRUIRDQDWyPLFDV
GH ODV HVSRUDV FDQWLGDG \ WLSRV GH SDUHGHV
RUQDPHQWDFLRQHVFRORUDFLyQWDPDxRIRUPDHWF\
HQHO WLSRGHGHVDUUROORGH ODVPLVPDV 6FKOHU	
:DONHU  6PLWK	5HDG  $FWXDOPHQWH
WHQLHQGR HQ FXHQWD SUHGRPLQDQWHPHQWH ODV
FDUDFWHUtVWLFDV PROHFXODUHV \ PRUIRDQDWyPLFDV GH
ODV HVSRUDV ORV +0$ HVWiQ UHSUHVHQWDGRV SRU ca.
 HVSHFLHV LQFOXLGDV HQ *ORPHURP\FRWD .UJHU
et al  5HGHFNHU et al  ZZZDPI
SK\ORJHQ\FRP
%URPHOLDFHDH HV XQD IDPLOLD TXH DJUXSD 
JpQHURV\caHVSHFLHV(VWiUHSUHVHQWDGDSRU
[HUyILWDVPD\RULWDULDPHQWHDPHULFDQDVFRQGLVWLQWRV
KiELWRV HStILWDV WHUUHVWUHV HSLOtWLFDV VRQ
JHQHUDOPHQWH GH IRUPD DUURVHWDGD \ VH GLVWULEX\HQ
HQ ORV WUySLFRV VXEWUySLFRV \ UHJLRQHV WHPSODGDV
(VWDV SODQWDV KHUEiFHDV SUHVHQWDQ SULQFLSDOPHQWH
PHWDEROLVPR FUDVXOiFHR DXQTXH DOJXQDV HVSHFLHV
WDPELpQSXHGHQWHQHUSDWURQHVIRWRVLQWpWLFRVGHOWLSR
&%HQ]LQJ&UD\Qet al.+DUR&DUULRQ
 \ SUHVHQWDU FDUDFWHUtVWLFDV PRUIROyJLFDV GHO
WLSR& 0DUWLQ(Q$UJHQWLQD%URPHOLDFHDH
FXHQWD FRQ JpQHURV \ H VSHFLHV GH  HOODV
HQGpPLFDV =XORDJD et al  KD\ WHUUHVWUHV \
HStILWDV\WLHQHUHSUHVHQWDQWHVHQHO3DUTXH1DFLRQDO
6LHUUDGHODV4XLMDGDV'HO9LWWRet al
/RV +0$ VRQ FRPSRQHQWHV LPSRUWDQWHV GH OD
GLYHUVLGDGGH ORVHFRVLVWHPDV7UDGLFLRQDOPHQWH VX
HVFDVDGLIHUHQFLDFLyQPRUIROyJLFD\VXDPSOLRUDQJR
GH HVSHFLHV KRVSHGDQWHV SHUWHQHFLHQWHV D JUXSRV
PX\ GLIHUHQWHV GH SODQWDV WHUUHVWUHV FRQWULEX\y D
TXH IXHUDQ FRQVLGHUDGRV FRPR VLPELRQWHV QR
HVSHFtILFRV 6LQ HPEDUJR KD VLGR GHPRVWUDGR HO
HIHFWR GH OD HVSHFLH KRVSHGDQWH VREUH OD ULTXH]D \
DEXQGDQFLD GH HVSRUDV GH +0$ \ VREUH OD
FRORQL]DFLyQ UDGLFDO SHUPLWLHQGR DILUPDU OD
KLSyWHVLV GH ³HVSHFLILFLGDG HFROyJLFD´ VXJHULGD SRU
+DUOH\ 	 6PLWK HQ  &KDJQRQ et al 
6PLWK 	 5HDG  $VLPLVPR IDFWRUHV PHGLR
DPELHQWDOHV WDPELpQ PRVWUDURQ VX LQIOXHQFLD VREUH
ODGLYHUVLGDGGHORV+0$\DSR\DURQODKLSyWHVLVGH
³HVSHFLILFDG HGiILFD´ .LYOLQ et al 
9HUHVRJORX et al  7DQWR OD ³HVSHFLILFLGDG
HFROyJLFD´ FRPR OD ³HGiILFD´ SRGUtDQ LQWHUSUHWDUVH
PiV FRPR XQD H[SUHVLyQ GH DMXVWHV GH
FRPSDWLELOLGDGHV SODQWD+0$ GHELGDV DG LVWLQWDV
SUHVLRQHV GH VHOHFFLyQ TXH D XQD HVSHFLILFLGDG HQ
VHQWLGRHVWULFWRRJHQDJHQFRPRHQODVUHODFLRQHV
SDUiVLWDV 0RUWRQ et al  /DV 0$ VRQ PX\
LPSRUWDQWHV HQ VLVWHPDV iULGRV FRPR ORV TXH
SUHGRPLQDQ HQ OD SURYLQFLD GH 6DQ /XLV \ HQ
SDUWLFXODU HQ HO 3DUTXH 1DFLRQDO 6LHUUD GH ODV
4XLMDGDV(QHVWRVHFRVLVWHPDVORVVXHORVVRQSREUHV
HQ QXWULHQWHV FRQGLFLRQHV TXH IDYRUHFHQ OD
IRUPDFLyQ GH 0$ FRPR HVWUDWHJLD SDUD VXSHUDU HO
HVWUpV LPSXHVWR SRU HO DPELHQWH 5HDG  3RU
RWURODGRODHVWDFLRQDOLGDG\RWURVIDFWRUHVDELyWLFRV
FRPR OD FRQFHQWUDFLyQ GH PLQHUDOHV HQ HO VXHOR
DIHFWDQDODVFRPXQLGDGHVGH+0$PRGLILFDQGR OD
WDVD GH FUHFLPLHQWR OD GXUDFLyQ GH OD GRUPLFLyQ \
SDODWDELOLGDGGH ODVHVSRUDVHQWUHRWURVDVSHFWRV$
OD SDU ORV +0$ HVSRUXODQ GLIHUHQFLDOPHQWH \
SUHVHQWDQFDPELRVHQODGRPLQDQFLDGHSHQGLHQGRGH
OD HVSHFLH KRVSHGDQWH D OD TXH VH HQFXHQWUDQ
DVRFLDGRV %HYHU et al  $GHPiV OD
DEXQGDQFLDGHXQDHVSHFLHGH+0$HVFRQVLGHUDGD
FRPRXQEXHQLQGLFDGRUGHVXLPSRUWDQFLDHFROyJLFD
0RUWRQ et al  (Q FRQMXQWR ORV IDFWRUHV
PHQFLRQDGRV FXPSOLUtDQ XQ URO FUXFLDO HQ OD
FRPSRVLFLyQ GH ODV FRPXQLGDGHV GH ORV
*ORPHURP\FRWD \ HQ HO PDQWHQLPLHQWR GH VX
GLYHUVLGDG %HYHU et al   $Vt ORV
IDFWRUHV ELyWLFRV HVSHFLH GHO KRVSHGDQWH WLSR
IRWRVLQWpWLFR FLFOR GH YLGD HWF \ DELyWLFRV
WHPSHUDWXUD HVWDFLRQDOLGDG WLSR GH VXHOR
GLVUXSFLyQ PHFiQLFD HWF WDPELpQ SXHGHQ DIHFWDU
ODULTXH]D\DEXQGDQFLDGHORV+0$6PLWK	5HDG
(QDPELHQWHVQDWXUDOHVGH$UJHQWLQDH[LVWHQ
UHJLVWURV GH ODV YDULDFLRQHV HVWDFLRQDOHV \
DOWLWXGLQDOHVHQUHODFLyQFRQORVWLSRVIRWRVLQWpWLFRV
JUDGRGHGRPLQDQFLD\FLFORVGHYLGDGHKRVSHGDQWHV
QDWLYRV SDUD HFRVLVWHPDV VHPLiULGRV \ iULGRV GHO





SDUD OD 3XQD /XJR 	 &DEHOOR  /XJR et al.

(VWXGLRV SUHYLRV UHDOL]DGRV HQ HO 3DUTXH
1DFLRQDO 6LHUUDV GH ODV 4XLMDGDV GHPRVWUDURQ TXH
H[LVWHQ GLIHUHQFLDV VLJQLILFDWLYDV HQ OD FRORQL]DFLyQ
0$ HQWUH ODV GLVWLQWDV HVSHFLHV GH EURPHOLiFHDV
WHUUHVWUHVQDWLYDV/XJRet al.(OREMHWLYRGH
HVWH WUDEDMR IXH HVWXGLDU OD GLYHUVLGDG ULTXH]D \
GHQVLGDGGHHVSRUDVGH+0$HQHOVXHORUL]RVIpULFR
GH WUHV HVSHFLHV GH %URPHOLDFHDH QDWLYDV WHUUHVWUHV




Materiales y Métodos 

Lugar de estudio







/RQJ 2 D P HWURV VREUH HO QLYHO GHO PDU
PVQP\SRVHHXQDH[WHQVLyQGHKHFWiUHDV
(V XQD UHJLyQ iULGD XELFDGD HQWUH ODV SURYLQFLDV
ELRJHRJUiILFDV GH0RQWH \ &KDFR &DEUHUD 
/DV SUHFLSLWDFLRQHV VRQ HVFDVDV HL UUHJXODUHV
SULQFLSDOPHQWH HVWLYDOHV FRQ XQD PHGLD DQXDO GH
 PP SUHVHQWDQGR ORV YDORUHV PiV DOWRV KDVWD
 PP HQWUH GLFLHPEUH \ HQHUR \ ORV PtQLPRV
KDVWD  PP HQ OD HVWDFLyQ VHFD GH IHEUHUR D
QRYLHPEUH 'XUDQWH HO YHUDQR ODV WHPSHUDWXUDV
DOFDQ]DQXQYDORUPi[LPRGH&PLHQWUDVTXHHQ
LQYLHUQR OOHJDQ DXQPtQLPR GH  & H[LVWLHQGR
JUDQGHV DPSOLWXGHV WpUPLFDV GLDULDV \ DQXDOHV
5LYDUROD&DSLWDQHOOL(QHO3DUTXHHO
DJXD\HOYLHQWRHURVLRQDQODVDUFLOODV\DUHQLVFDVGHO
VXHOR IRUPDQGR XQ SDLVDMH SHFXOLDU OODPDGR
+XD\TXHUtDVRPDODVWLHUUDV/DIORUDHVULFDHQ





(OPXHVWUHR VH UHDOL]y GXUDQWH OD HVWDFLyQ VHFD
HQ DEULO GHO  6H UHFROHFWDURQ ORV VXHORV
UL]RVIpULFRV GH  LQGLYLGXRV SRU FDGD HVSHFLH
KRVSHGDQWH \ VH FRQVHUYDURQ HQ freezer KDVWD VX
SURFHVDPLHQWR 6H REWXYR HO SHVR VHFR 36 GH ORV
VXHORVDQWHVGHVXWUDWDPLHQWRSRUWDPL]DGRK~PHGR
\ GHFDQWDFLyQ *HUGHPDQQ 	 1LFROVRQ \ 





6H DQDOL]DURQ WUHV HVSHFLHV GH %URPHOLDFHDH
QDWLYDV GHO 3164 GH ODV FXDOHV VH FRQRFtD
SUHYLDPHQWH VX FRORQL]DFLyQ 0$ /XJR et al
 Deuterocohnia longipetala %DNHU 0H]
GH  FRORQL]DFLyQ0$ \Dyckia floribunda
*ULVHE   GH FRORQL]DFLyQ 0$ VLQ
GLIHUHQFLDV VLJQLILFDWLYDV HQWUH DPEDV HVSHFLHV \
Bromelia urbaniana 0H] / % 6P VLQ
FRORQL]DFLyQ
/DVWUHVHVSHFLHVHVWXGLDGDVVRQLQWHJUDQWHVGHOD
FRPXQLGDG YHJHWDO XELFDGD D  PVQP \
 /DW 6   /RQJ 2 /DV
HVSHFLHV YHJHWDOHV GRPLQDQWHV HQ HVWD FRPXQLGDG
VRQ Aspidosperma quebracho-blanco Bromelia 
urbaniana Bulnesia retama Larrea cuneifolia L. 
divaricada Prosopis flexuosa Tillandsia VS
Zuccagnia punctata\DOJXQDVSRiFHDV'HO9LWWRet 
al  (Q HO VLWLR GH PXHVWUHR HQ SDUWLFXODU
IRUPDURQ SDUWH GH ODF RPXQLGDG YHJHWDO Acacia 
furcatispinaAdesmia trijugaAllenrolfea vaginata
Atriplex argentina, A. lampa Baccharis latifolia
Cyclolepis genistoides Deuterocohnia longipetala
Digitaria californicaDyckia floribundaEchinopsis 
leucantha Gomphrena pulchella, Neobouteloua 
lophostachia Opuntia sulphurea Pappophorum 
caespitosum Plectocarpa tetracantha Schinus 
fasciculata Setaria cordobensis Sporobolus
phleoidesS. pyramidatus,Tephrocactus articulatus
T. articulatus YDUoligocanthus \Trichloris crinita
)LJ








/RV VXHORV UL]RVIpULFRV UHFROHFWDGRV IXHURQ
VHFDGRV GXUDQWH  KV D  & HQ HVWXID GH FDORU
IRU]DGR \ SRVWHULRUPHQWH WDPL]DGRV XWLOL]DQGR HO
PpWRGR GH WDPL]DGR K~PHGR \ GHFDQWDFLyQ
*HUGHPDQQ 	 1LFROVRQ  (VWDV PXHVWUDV
IXHURQFHQWULIXJDGDVHQVROXFLyQGHVDFDURVDDO
39 VLJXLHQGR ODPHWRGRORJtD GH%UXQGUHWWet al
/XHJR VH UHDOL]y OD FXDQWLILFDFLyQ FRQ OXSD
D[GH ODVHVSRUDV \HVSRURFDUSRV H[WUDtGRVHQ
FDMDVGH3HWULGHFPGHGLiPHWURFRQFXDGUtFXODV
GH  FP 0F.HQQH\ 	 /LQGVH\  /XJR \
&DEHOOR  &DEH PHQFLRQDU TXH ORV
HVSRURFDUSRVIXHURQFRQWDGRVFRPRXQDXQLGDGVLQ
FRQVLGHUDU HO WRWDO GH HVSRUDV TXH FRQWHQtDQ /D
FDUDFWHUL]DFLyQPRUIROyJLFD GH ORV+0$ REWHQLGRV
SRU FHQWULIXJDFLyQ VH HVWDEOHFLy VLJXLHQGR ODV
GHVFULSFLRQHVGHO,QWHUQDWLRQDO&XOWXUH&ROOHFWLRQRI
9HVLFXODU $UEXVFXODU0\FRUUKL]DO )XQJL ,19$0
KWWSLQYDPFDIZYXHGXLQGH[KWPO \ 6FKHQFN 	
3pUH]  /RV WD[RQHV GH *ORPHURP\FRWD VH
FODVLILFDURQ VHJ~Q OD SURSXHVWD GHO Mycobank
KWWSZZZP\FREDQNRUJ \ 6FKXHVVOHU 1HXH
6HLWHKWWSZZZOU]GHaVFKXHVVOHUDPSK\OR
3DUD HYDOXDU OD GLYHUVLGDG /HZLV GH 
*ORPHURP\FRWD VH FRQVLGHUy OD GHQVLGDG GHQVLGDG
WRWDOGHHVSRUDVJGH36GHVXHORUL]RVIpULFR\OD
ULTXH]DDEVROXWDQ~PHURGHWD[RQHVJGH36GH
VXHOR UL]RVIpULFR7RGRV ORV YDORUHV GH GHQVLGDG \
ULTXH]D VH UHILULHURQ D J GH SHVR VHFR GH VXHOR
UL]RVIpULFR
Análisis estadístico
/DV YDULDEOHV GHSHQGLHQWHV ULTXH]D \ GHQVLGDG
VH DQDOL]DURQ XWLOL]DQGR HO SURJUDPD ,1)267$7
 DFWXDOL]DFLyQ  3UHYLDPHQWH VH




FRPR YDULDEOH GH FODVLILFDFLyQ $GHPiV VH
DSOLFDURQWHVWa posterioriGH7XNH\SDUD$1$9$\







/D ULTXH]D Pi[LPD GH PRUIRHVSHFLHV GH
*ORPHURP\FRWD IXH SDUD HO VXHOR UL]RVIpULFR GHD. 
longipetalaJGH36GHVXHORUL]RVIpULFR.
(Q JHQHUDO ORV YDORUHV SDUD HVWD YDULDEOH IXHURQ
EDMRV \ IOXFWXDURQ HQWUH \   YDULDQGR
VLJQLILFDWLYDPHQWHHQWUH ODVHVSHFLHVHVWXGLDGDV ) 
 3 /D ULTXH]D GH+0$ IXH GH D 
 PHGLD SDUDB. urbanianaGHD
PHGLD   SDUDD. longipetala \ GH  D 
PHGLD   SDUD D. floribunda. (O WHVW a
posterioriGH7XNH\PRVWUyGLIHUHQFLDVVLJQLILFDWLYDV
HQWUHODVHVSHFLHVDQDOL]DGDV)LJ
/D GHQVLGDG GH ODV PRUIRHVSHFLHV IXH EDMD \
PRVWUy GLIHUHQFLDV VLJQLILFDWLYDV HQWUH ODV HVSHFLHV
HVWXGLDGDV +   3  (O YDORUPi[LPR
GHGHQVLGDGIXHSDUDD. floribundaJGH
36 GH VXHOR UL]RVIpULFR. /DV GHQVLGDGHV GH HVSRUDV
GH+0$ IXHURQGHD PHGLD HQB
urbaniana GH D  PHGLD   HQD
longipetala\GHD  PHGLD HQD. 
floribunda Bromelia urbaniana GLILULy




QXHYH HQ ODV UL]yVIHUDV GH ODV WUHV %URPHOLDFHDH
DQDOL]DGDV 6H KDOODURQ GLIHUHQWHV PRUIRHVSHFLHV
FRQ HVSRUDV JORPRLGHV TXH VH GHVLJQDURQ FRPR
Glomus aggregatum 1 & 6FKHQFN 	 * 6 6P
Funneliformis geosporus 7+1LFROVRQ	*HUG
&:DONHU 	 6FKOHU \ Glomus sp.1 7DPELpQ VH
HQFRQWUDURQ UHSUHVHQWDQWHV DFDXORVSRURLGHV GH
Acaulospora sp., Acaulospora brasiliensis % 7
*RWR/&0DLD	2HKO&:DONHU0.UJHU	
Fig. 2. 5LTXH]D GH HVSRUDV GH *ORPHURP\FRWD
+0$ HQ OD UL]RVIHUD GH %URPHOLD XUEDQLDQD Bu
'HXWHURFRKQLD ORQJLSHWDOD Dl \ '\FNLD IORULEXQGD
Df /RV GDWRV FRUUHVSRQGHQ DO DV PHGLDV GH OD
5LTXH]DGHHVSRUDVGH+0$JGH36GHOVXHOR
HO GHVYtR HVWiQGDU /DV GLIHUHQFLDV VLJQLILFDWLYDV GHO






$ 6FKOHU \Acaulospora denticulata 6LHYHUG 	
6 7RUR \ FRQ HVSRUDV HQWURIRVSRURLGHV
Entrophospora infrequens ,5+DOO51$PHV	
5 : 6FKQHLG $VLPLVPR VH UHJLVWUDURQ
Dentiscutata nigra - ) 5HGKHDG 6LHYHUG ) $
6RX]D 	 2HKO \ Scutellospora sp1 $GHPiV ODV
HVSRUDV GH ORV +0$ HVWXYLHURQ IUHFXHQWHPHQWH







UL]RVIpULFR GH ODV %URPHOLDFHDH HVWXGLDGDV
Bromelia urbanianaDeuterocohnia longipetala \
Dyckia floribunda GLILULy VLJQLILFDWLYDPHQWH HQWUH
ODV HVSHFLHV KRVSHGDQWHV /D ULTXH]D HQ SDUWLFXODU
IXH GLIHUHQWH HQ ODV WUHV HVSHFLHV DQDOL]DGDV
SUHVHQWDQGRHOPHQRUYDORUB. urbaniana HOPD\RU
D. longipetala y XQR LQWHUPHGLRD. floribunda (Q
FXDQWR D OD GHQVLGDG GH HVSRUDV B. urbaniana
SUHVHQWy HO PHQRU YDORU GLILULHQGR
VLJQLILFDWLYDPHQWH GH D. longipetala \ D. 
floribunda HVSHFLHV TXH SUHVHQWDURQ ORV PD\RUHV
YDORUHV(VWDGLYHUVLGDGGLIHUHQFLDOGHHVSRUDVGHORV
+0$ HQ ODV HVSHFLHV DQDOL]DGDV SRGUtD VXJHULU OD
³HVSHFLILFLGDG HFROyJLFD´ GH OD VLPELRVLV +0$
%URPHOLDFHDH WHUUHVWUHV GHO 3164 /RV FRQWHRV GH
HVSRUDV GH ORV +0$ FRQVWLWX\HQ XQ YDOLRVR
DFHUFDPLHQWR DO fitness GH HVWRV KRQJRV \D TXH
H[SUHVDQ VX FDSDFLGDG UHSURGXFWLYD VX WDVD GH
FUHFLPLHQWRSREODFLRQDOHLQGLUHFWDPHQWHVXELRPDVD
%HYHUet al.$VtODGLYHUVLGDGGHORV+0$
FXDQWLILFDGD SRU VXV HVSRUDV GHQVLGDG \ ULTXH]D
SXHGHXWLOL]DUVHFRPRPHGLGDGH ODVYDULDFLRQHVGH
ODV FRPXQLGDGHV GH +0$ HQ UHODFLyQ DG LVWLQWRV
IDFWRUHV WDOHV FRPR ODG LYHUVLGDG GH ODV
FRPXQLGDGHV YHJHWDOHV HO WLSR IXQFLRQDO GHO
KRVSHGDQWH OD HVWDFLRQDOLGDG ODWH PSHUDWXUD ODV
FDUDFWHUtVWLFDVItVLFRTXtPLFDVGHOVXHOR%HYHUet al
\HQSDUWLFXODUODHVSHFLHKRVSHGDQWH%HYHU
et al.&KDJQRQet al(RPet al
-RKQVRQet al  6DQGHUV	 )LWWHU  /RV
UHVXOWDGRV REWHQLGRV GH ORV +0$%URPHOLDFHDH
WHUUHVWUHV GHO 3164 UHIXHU]DQ OD KLSyWHVLV GH
³HVSHFLILFLGDG HFROyJLFD´ TXH WDPELpQ KD VLGR
PHQFLRQDGD SDUD RWURV HFRVLVWHPDV VHPLiULGRV \
iULGRVGHMDULOODOHV\SDVWL]DOHVGHDOWXUDGHO&HQWUR
GH$UJHQWLQD /XJR	&DEHOOR  /XJR et al.

/D ULTXH]D GH HVSRUDV GH ORV +0$ HQ HO VXHOR
UL]RVIpULFRGH ODV%URPHOLDFHDHGHO3164IXHEDMD
$QLYHOPXQGLDOHVWHSDUiPHWURYDUtDFRQ ORV WLSRV
HFROyJLFRV OD KXPHGDG DPELHQWH OD HVSHFLH
KRVSHGDQWH ORV WLSRV GH VXHOR \ HO JUDGR GH
SHUWXUEDFLyQGHORVHFRVLVWHPDVHQWUHRWURVIDFWRUHV
(QDPELHQWHViULGRV\SHUWXUEDGRVODGLYHUVLGDGGH
ORV +0$J HQHUDOPHQWH HV HVFDVD 0RUWRQ et al
 :DONHU et al  2HKO et al  (Q
$UJHQWLQD HQ DPELHQWHV QDWXUDOHV iULGRV \
VHPLiULGRVGHO'RPLQLR&KDTXHxR\OD3XQD/XJR
et al  /XJR et al.  \D IXHURQ
PHQFLRQDGRVYDORUHVGHULTXH]DGHHVSRUDVGH+0$
VLPLODUHV DO RV REWHQLGRV PLHQWUDV TXH IXHURQ
PHQRUHV TXH ORV KDOODGRV HQ RWURV HFRVLVWHPDV GHO
SDtV FRPR SDVWL]DOHV GH DOWXUD \ ERVTXHV GH
Polylepis australisGHOD3DPSDGH$FKDOD\6LHUUDV
*UDQGHV /XJR 	 &DEHOOR  0HQR\R et al
 DPELHQWHV VHUUDQRV GH %RVTXH &KDTXHxR
*ULOOL et al  8UFHOD\ et al  6DOLQDV
*UDQGHV \ 6DOLQDV GH $PEDUJDVWD 6RWHUDV et al.
SODQLFLHVGHJODFLDUHVIXHJXLQRV0HQGR]Det 




YDORUHV REWHQLGRV IXHURQPHQRUHV D ORV UHJLVWUDGRV
SDUD GLYHUVRV HFRVLVWHPDV QDWLYRV GH GLVWLQWDV
UHJLRQHV ILWRJHRJUiILFDV GHO SDtV )RQWHQOD et al
 *ULOOL et al  /XJR 	 &DEHOOR 
/XJR et al   0HQR\R et al 
Fig. 3. 'HQVLGDG GH HVSRUDV GH *ORPHURP\FRWD
+0$ HQ OD UL]RVIHUD GH%URPHOLD XUEDQLDQD Bu
'HXWHURFRKQLD ORQJLSHWDOD Dl \ '\FNLD IORULEXQGD
Df /RV GDWRV FRUUHVSRQGHQ D ODV PHGLDV GH OD
'HQVLGDGGHHVSRUDVGH+0$JGH36GHOVXHOR







6FKURHGHU  6RWHUDV et al.  9HOi]TXH]
 8UFHOD\ et al  \ PD\RUHV D ORV
UHJLVWUDGRV SDUD ]RQDV GH JODFLDUHV GH 7LHUUD GHO
)XHJR0HQGR]Det al$VtORVEDMRVYDORUHV




Glomus s. l. IXH HO JpQHUR GH +0$ PiV
IUHFXHQWHPHQWH KDOODGR HQ ODV EURPHOLiFHDV
HVWXGLDGDVGHO3164/RVGLVWXUELRVSXHGHQDOWHUDU
OD FRPSRVLFLyQ GH ODV FRPXQLGDGHV GH +0$ \
WDPELpQGLVPLQXLUVXGLYHUVLGDGSRUHMHPSORFRPR
FRQVHFXHQFLD GH ODV SHUWXUEDFLRQHV GH RULJHQ
DJURQyPLFR SXHGH SUHGRPLQDU Glomus VREUH
Gigaspora \ Scutellospora QR VyOR HQ OD GHQVLGDG
GH HVSRUDV HQ HO VXHOR UL]RVIpULFR GHO KRVSHGDQWH
VLQRWDPELpQHQODFRORQL]DFLyQUDGLFDO2HKOet al
6PLWK	5HDG7RUUHFLOODVet al
(VWD SUHGRPLQDQFLD GH Glomus EDMR FRQGLFLRQHV
H[WUHPDV\DVHKDREVHUYDGRWDPELpQHQHFRVLVWHPDV
iULGRV \ VHPLiULGRV -DFREVRQ  MXQWR FRQ
HVSHFLHV GH Entrophospora \ Acaulospora WRGRV
FRQ UHSUHVHQWDQWHV GH HVSRUDV SHTXHxDV 0RUWRQet 
al\UHIHUHQFLDVDOOtFLWDGDV(QQXHVWURSDtV
WDQWRODSUHGRPLQDQFLDGHGlomusFRPRODSUHVHQFLD
GHEntrophospora \Acualospora \D IXH UHJLVWUDGD
SDUD OD 3XQD MDULOODOHV /XJR et al   \
DKRUDHQHOSUHVHQWHWUDEDMR
$GHPiV OD DEXQGDQFLD \ ULTXH]D GH HVSRUDV GH
ORV+0$HQHOVXHORSXHGHQVHUEXHQRVLQGLFDGRUHV
GHO fitness GH HVWRV KRQJRV GHQWUR GH ODV UDtFHV GH
DOJXQRV KRVSHGDQWHV %HYHU et al  GH WDO
PDQHUD TXH OD GLYHUVLGDG GLIHUHQFLDO GH ORV +0$
KDOODGD HQ HO VXHOR UL]RVIpULFR GH ODV %URPHOLDFHDH
DQDOL]DGDV SRGUtD UHODFLRQDUVH FRQ VXV GLVWLQWRV
JUDGRV GH FRORQL]DFLyQ UDGLFDO 6HJ~Q HVWXGLRV
UHDOL]DGRVSRU/XJRet al.  VHFRQRFHTXH OD
FRORQL]DFLyQ PLFRUUtFLFD DUEXVFXODU HV GLIHUHQWH
HQWUH ODV %URPHOLDFHDH WHUUHVWUHV HVWXGLDGDV
Deuterocohnia longipetala WLHQH XQ   GH
FRORQL]DFLyQ Dyckia floribunda XQ   \
Bromelia urbanianaQR HVWi FRORQL]DGD$VLPLVPR
HVWDVHVSHFLHVWDPELpQVRQGLIHUHQWHVHQFXDQWRDOD
PRUIRORJtDGHVXVVLVWHPDVUDGLFDOHVDeuterocohnia 
longipetala \ Dyckia floribunda SUHVHQWDQ UDtFHV
JUXHVDVFRQSHORVDEVRUEHQWHVHVFDVRV RDXVHQWHV \
SRU HO FRQWUDULR ODV UDtFHV GHBromelia urbaniana
VRQ ILQDV UDPLILFDGDV \ FRQ DEXQGDQWHV SHORV
UDGLFDOHV/XJRcom. pers(VELHQFRQRFLGRTXHOD
PRUIRORJtD UDGLFDO GHO KRVSHGDQWH VH UHODFLRQD FRQ
HOJUDGRGHDVRFLDFLyQPLFRUUtFLFD\ODFDSDFLGDGGH
DEVRUEHU QXWULHQWHV %D\OLV HQ  YHU )LWWHU
 SURSXVR TXH ODV SODQWDV FRQ VLVWHPDV
UDGLFDOHV SRFR GHVDUUROODGRV HVWDUtDQ REOLJDGDV D
DVRFLDUVH VLPELyWLFDPHQWH SDUD SRGHU QXWULUVH
PLHQWUDV TXH OR FRQWUDULR VH HVSHUDUtD HQ DTXHOODV
SODQWDV FRQ VLVWHPDV UDGLFDOHV PX\ GHVDUUROODGRV
FRQ UDtFHV ILQDV\DEXQGDQWHVSHORV UDGLFDOHVTXH
OHV SHUPLWHQ H[SORUDU PiV HILFLHQWHPHQWH HO VXHOR
SDUD OD FDSWXUD GHQXWULHQWHV %UXQGUHWW  3RU
ORWDQWRODVUDtFHVGHD. longipetala\D. floribunda
FXPSOLUtDQ FRQ ODV FDUDFWHUtVWLFDV WtSLFDV GH SODQWDV
FRQDOWRJUDGRGHFRORQL]DFLyQPLFRUUtFLFDPLHQWUDV
TXHB. urbaniana FRUUHVSRQGHUtD D ODV SODQWDV FRQ
HVFDVD FRORQL]DFLyQ PLFRUUtFLFD R QR PLFRUUtFLFDV
$VtORVPD\RUHVYDORUHVGHDEXQGDQFLD\ULTXH]DGH
ORV +0$ HQ ODV UL]yVIHUDV GHD. longipetala \D. 
floribunda HQ UHODFLyQ FRQ B. urbaniana VH
FRUUHVSRQGHQ FRQ HO PD\RU R PHQRU fitness GH ORV
+0$ GHQWUR GH ODV UDtFHV GH HVWRV KRVSHGDQWHV
%HYHUet al
3RU RWUD SDUWH OD HVFDVD ULTXH]D \ GHQVLGDG GH
HVSRUDV GH +0$ HQ HO VXHOR UL]RVIpULFR GH B. 
urbaniana SRGUtD GHEHUVH DGHPiV D XQ HIHFWR
DOHORSiWLFRGHHVWDSODQWDVREUHORV+0$/DSODQWD
SRGUtD UHSHOHU D ORV +0$ FRPR XQD SRVLEOH
HVWUDWHJLD SDUD HYLWDU OD FRORQL]DFLyQ \D TXH OD
PLVPD UHGXQGDUtD HQ SpUGLGDV HQHUJpWLFDV GHO
KRVSHGDQWHGHELGRDOFRQVXPRGH IRWRVLQWHWDWRSRU
SDUWH GHO VLPELRQWH I~QJLFR -RKQVRQ 	 *UDKDP
$VLPLVPRVHFRQRFHQHIHFWRVFLWRWy[LFRVHQ
RWUDV HVSHFLHV GHO JpQHURBromelia 5DIIDXI et al.
 GHELGR D OD SURGXFFLyQ GH IODYRQRLGHV
FRPSXHVWRV TXH DIHFWDQ OD FRORQL]DFLyQ SRU +0$
+DUULVRQ  (VWD DOHORSDWtD SRGUtD WDPELpQ
LQIOXLU QHJDWLYDPHQWH HQ OD GLYHUVLGDG ULTXH]D \
GHQVLGDG GH ORV +0$ HQ OD UL]RVIHUD GH B. 
urbanianaORTXHGHWHUPLQDUtDVXQXODFRORQL]DFLyQ
UDGLFDO /RVFRPSXHVWRVTXtPLFRVSURGXFLGRVHQODV
UDtFHV VRQ FODYHV SDUD HQWHQGHU OD ILVLRORJtD GH OD
H[FOXVLyQGHORV+0$HQODVSODQWDVQRPLFRUUtFLFDV
%UXQGUHWW  3RU OR WDQWR VHUtD QHFHVDULR OD
UHDOL]DFLyQGHHVWXGLRVVREUHHOVLVWHPDUDGLFDOGHB. 
urbanianae. gGHWHUPLQDUSUHVHQFLDRDXVHQFLDGH
PHWDEROLWRV VHFXQGDULRV FDSDFHV GH LQKLELU HO
FUHFLPLHQWR I~QJLFR SDUD HVFODUHFHU HOPHFDQLVPR
GH LQWHUDFFLyQB. urbaniana+0$ \ GHWHUPLQDU ODV
FDXVDVGH ODDXVHQFLDGHHVWRV V LPELRQWHV I~QJLFRV
HQVXUL]RVIHUD
(QHO3164ODULTXH]D\GHQVLGDGGHHVSRUDVGH
+0$ HQ HO VXHOR UL]RVIpULFR GH ODV %URPHOLDFHDH
WHUUHVWUHVYDULyVLJQLILFDWLYDPHQWHHQWUHODVHVSHFLHV
HVWXGLDGDVORTXHSHUPLWHUHIRU]DUODKLSyWHVLVGHOD
























%(1=,1* ' +  ,QWURGXFWLRQ ,Q
%(1=,1*'+HGVBromeliaceae: Profile 
of an adapt ative radiation SS 
&DPEULGJH8QLYHUVLW\3UHVV&DPEULGJH
%(9(5-' -%025721-$172129,&6
	 3 $ 6&+8/7=  +RVWGHSHQGHQW
VSRUXODWLRQDQGVSHFLHVGLYHUVLW\RIDUEXVFXODU
P\FRUUKL]DO IXQJL LQ D PRZQ JUDVVODQG J.
Ecol. 
%(9(5-'$36&+8/7=$35,1*/(	-
% 025721  $UEXVFXODU P\FRUUKL]DO
IXQJLPRUHGLYHUVHWKDQPHHWVWKHH\HDQGWKH
HFRORJLFDO WDOH RI ZK\ BioScience  

%(9(5 - ' $ 35,1*/(	 3 $ 6&+8/7=
 '\QDPLFV ZLWKLQ WKH SODQWDUEXVFXODU
P\FKRUUKL]DO IXQIL PXWXDOLVP WHVWLQJ WKH
QDWXUH RI FRPPXQLW\ IHHGEDFN ,Q 0 * $
9$1 '(5 +(,-'(1 	 , 5 6$1'(56
HGV 0\FRUUKL]DO (FRORJ\ SS 
6SULQJHU$OHPDQLD
%581'5(77 0 &  &RHYROXWLRQ RI URRWV
DQGP\FRUUKL]DVRIODQGSODQWV7DQVOH\UHYLHZ
QRNew Phytol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